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Background: Good oral health is essential for good general health and quality of life. In Portugal, there are few studies
on oral-health habits and the population’s perceptions of this behaviour. Objective: The main purpose of this study was
to characterise the Portuguese population’s self-reported oral-health status, habits and perceptions, as well as their
demands regarding national oral health-care services. Methods: A randomised group of 1,395 individuals, > 15 years of
age, was selected as a representative sample of the Portuguese population. Face-to-face interviews were conducted, based
on a structured questionnaire with closed and semi-closed questions. The data were submitted for statistical analysis
using SPSS. Results and Discussion: A sample of 1,102 individuals answered the questionnaire. The great majority of the
sample (97.6%) brushed their teeth daily, 70.3% had lost permanent teeth and 6.4% were edentulous. The loss of per-
manent teeth was statistically associated with poor oral-hygiene habits (P < 0.01). Moreover, 50.1% of the participants
had experienced difficulty eating and/or drinking, 18% had felt ashamed of the appearance of their teeth and 69.3%
had experienced toothache or gingival pain. A reduction in visits to a dentist in the previous 12 months was identified
mainly for people from a lower social class (31.2%) and older people (29.4%). Conclusion: Evidence suggests that oral
diseases might be more prevalent in Portuguese adults than the European average. Efforts should be made to promote
good oral-hygiene habits among older people and people from lower social classes.
Key words: Oral health, habits, perceptions, visits, NHS
INTRODUCTION
The World Health Organization (WHO) defines oral
health as ‘a state of being free from mouth and facial
pain, oral and throat cancer, oral infection and sores,
periodontal disease, tooth decay, tooth loss, and other
diseases and disorders that limit an individual’s capac-
ity in biting, chewing, smiling, speaking and psy-
chosocial wellbeing’1. Also, as stated by the World
Dental Federation (FDI), ‘Good oral health enables us
to speak, smile, kiss, breathe, whistle, smell, taste,
drink, eat, bite, chew, swallow and express feelings.
The oral cavity plays a central role for intake of basic
nutrition and protection against microbial infections’2.
There is a close relationship between oral health of
individuals and their social life3. Having good oral
health implies being caries-free and not having peri-
odontal diseases. Poor oral-hygiene habits promote
oral infection, may result in poor oral health4 and
affect the appearance, well-being and self-esteem of
the individual. This situation might ultimately be
associated with sleep, mastication and speech prob-
lems, as well as cognitive impairment5–8.
Diseases of the oral cavity and odontalgia (dental
pain) are particularly interesting issues for the WHO9,
which stated that ‘Worldwide, 60–90% of school chil-
dren and nearly 100% of adults have dental cavities’1.
The WHO recommended that all countries include a
significant annual budget for preventing and treating
these diseases10. The WHO recognises oral diseases as
an important public health problem as a result of the
costs involved, their association with other diseases
and their strong influence on people’s quality of life;
accordingly, the FDI suggests that oral health should
be included in all national health policies11–13. As den-
tal pain is mainly caused by dental caries  a disease
that affects a significant proportion of the world’s
population, especially younger and lower social-class
individuals14  it is very important to implement
preventive programs. Primary prevention is essential to
reduce the incidence and prevalence of such oral
diseases11,15. Behavioural factors, oral as regular
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toothbrushing, use of dental floss and mouthwashes, a
balanced diet and regular visits to oral-health
professionals, are associated with a decreased risk of
dental-caries16,17. Toothbrushing must include the ton-
gue and gingiva and should be performed at least twice
per day, preferably at night before bed and within
30 minutes after every meal. It is after these critical
periods that the acids produced by cariogenic bacteria
begin to demineralise the tooth structure18,19. Dental
floss and mouthwash should be used as complementary
to toothbrushing, in order to remove the plaque from
interdental surfaces more effectively16. Furthermore,
visits to a dentist should be regular (ideally, once every
6 months), to increase the chance of early detection of
oral diseases. During visits, patients can also receive
preventive-care procedures specific for their age,
mainly regarding brushing techniques, use of the cor-
rect dose of fluoride and sealants16,20.
Although significant oral-health problems, associ-
ated with severe impacts on general health and quality
of life, have been detected in the Portuguese popula-
tion, particularly in the Portuguese Health Plan 2011–
201621, few studies quantify and identify behaviours
and perceptions among adults. This type of research is
essential for imposing regulatory pressure on those
involved in advocacy and lobbying activities related to
dental public health.
Therefore, this study aims to characterise the oral-
health habits, behaviours, perceptions and reasons for
seeking oral health care in the Portuguese population.
Whenever appropriate, demographic aspects, such
as age, gender, social classes and regions, were
considered.
METHODS
A national cross-sectional survey was conducted with
a sample of 1,395 persons of > 15 years of age, ran-
domly selected from the last population census of Por-
tugal, including the autonomous regions of Madeira
and the Azores. The final sample was composed of
1,102 (79%) people, who responded to a face-to-face
questionnaire22.
A stratified sampling method was used for the age
and gender variables, according to data from the Por-
tuguese National Statistics Institute (INE)23. Regard-
ing the region variable, the autonomous regions of
Madeira and the Azores have relatively few inhabi-
tants and hence a much lower proportional weight
compared with the other Portuguese regions. There-
fore, the sample was disproportionately stratified by
region using a post-sample weighting factor, to ensure
a low error rate on the overall performance. National
results included a weighting coefficient applied to the
residents of each of the seven health regions studied,
in order to cancel out the influence of their different
population sizes (Appendix S1). Thus, this sample was
considered as representative of the whole Portuguese
population > 15 years of age.
A face-to-face questionnaire was administered to
all subjects. With the aim to answer the research ques-
tions, the questionnaire was composed of questions
(constructs) in the following categories: socio-demo-
graphic data; oral hygiene habits; oral health percep-
tions; and oral health-care access. The internal
consistency of the model was estimated based on the
scale questions (items = 26), obtaining a good Cron-
bach’s alpha coefficient (0.868). Before the interviews,
the questionnaire was subjected to a pretest of coher-
ence (n = 20) and, after the interviews, logic tests were
applied to analyse and revalidate 15% of the inter-
views.
This research was conducted in full accordance with
the Declaration of Helsinki. All participants involved
in the study read the answers to the questionnaire and
gave verbal consent to take part, declaring that they
understood the purpose of the study and consented to
data collection. Participants between 16 and 18 years
of age gave verbal consent themselves, as allowed by
Portuguese law. People who refused to participate
were not replaced by others. This study, including the
above-mentioned procedures, was independently
reviewed and approved by the Ethics Committee of
the Faculty of Dental Medicine of the University of
Porto.
Data were submitted for statistical analysis using
SPSS (v. 22; SPSS Inc., Chicago, IL, USA), as
described by Maroco24. Statistical descriptive meth-
ods, inferential tests (chi-square test), and the multi-
variate method (Factorial Analysis) were used. All
tests were applied at a significance level of 5%.
RESULTS
The final sample of 1,102 (79%) persons, considered
as a representative sample of the whole Portuguese
population > 15 years of age, was associated with a
theoretical margin of error of 2.95% in the case of
maximum indetermination and a confidence interval
of 95%. Of the 1,102 individuals, 518 (47.0%) were
male and 584 (53.0%) were female. The majority
lived in a household with more than three people
(60.1%). Regarding social distribution, 47% of
respondents were from the lower middle class, 27.3%
from the lower class, 15.5% from the middle class
and 10.2% from the upper/upper middle classes
(Table 1).
According to our sample’s population (Table 2),
most of the Portuguese population brush their teeth
daily (97.6%) but did not use dental floss (76.7%)
and/or mouthwash (54.6%). In addition, among those
who brush their teeth, 72.7% do it more than twice
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per day. Twice-daily toothbrushing was reported by
proportionally more women than men (77.3% and
68.9%, respectively, P < 0.01). Women also use
mouthwash (52.4% vs. 40%, P < 0.01) and dental
floss (29.3% vs. 17.6%, P < 0.01) more frequently
than men. Comparing social classes, significantly
fewer people from the lower social class brushed their
teeth twice a day (65% vs. weighted total of 72.7%,
P < 0.01).
As indicated in Table 2, 32.5% of the population
and 70.6% of people older than 65 years of age had
lost more than six permanent teeth, not including
third molars. Accordingly, loss of permanent teeth
was shown to increase significantly with age
(P < 0.01). Also, 60.5% of those in the lower social-
class had lost more than six permanent teeth, indicat-
ing a significantly higher risk of tooth loss in compar-
ison with the other social classes (weighted total of
32.5%, P < 0.01). Moreover, the loss of permanent
teeth, not accounting for third molars, is correlated
(r = 0.30; P < 0.001) with the toothbrushing habit.
The lower social-class population and people older
than 65 years of age also showed significantly worse
results concerning the loss of all permanent teeth
(17.3% and 22.6%, respectively, vs. weighted total of
6.4%; P < 0.01). Regarding gender, loss of permanent
teeth was higher in women than in men (8.7% vs.
5.0%, respectively). It should also be noted that
56.0% of our sample population who had lost perma-
nent teeth had not replaced them with removable or
fixed dental prostheses (Table 2). Regarding the other
44% of our sample population, some (16.4%) had
fixed dental prostheses; however, the majority
(83.6%) had a removable prosthesis.
The data in Table 3 indicates that half (50.1%) of
the sample’s population had experienced difficulty in
eating and/or drinking because of some problem in
their mouth, 18.0% had felt ashamed of the appear-
ance of their teeth at least once in their life and
69.3% had felt pain in the teeth and/or gums. In gen-
eral, older people reported higher sensitivity to oral
problems, either for aesthetic or for health reasons
(P < 0.01). People living in Greater Porto and
Madeira showed statistically (P < 0.01) more cases of
‘difficulty eating and/or drinking’ (62.7% and 76.0%,
respectively) and people in the south region and
Madeira reported more ‘pain in their teeth and/or
gums’ (82.9% and 82.7%, respectively). On the other
hand, significantly (P < 0.01) more people were
ashamed of the appearance of their teeth in Greater
Porto and Greater Lisbon (23.6% and 22.2%, respec-
tively). People older than 45 years of age reported sig-
nificantly (P < 0.01) more problems with their oral
health status in general.
Table 4 shows that 47.4% of our sample’s popula-
tion had not visited a dentist for more than a year
and 29.5% did not go to the dentist at all or only
went for urgent treatment or because of pain. Con-
versely, 23.3% visited the dentist more than twice per
year. Women reported going to the dentist more often
compared with men (P < 0.01). People older than
45 years of age stated that they had not visited a den-
tist for more than a year, or that they did not go to
the dentist or only went for urgent treatment or
because of pain, significantly more frequently
(P < 0.01) than did younger people. People living in
the Interior North and Littoral Center regions stated
that they had not visited a dentist for more than a
year significantly more frequently (P < 0.01) than did
people in other regions. On the other hand, signifi-
cantly more people living in Madeira, the Azores,
Table 1 Characteristics of the sample
Characteristics n %
Region
Greater Lisbon 203 18.4
Greater Porto 110 10.0
Littoral North 183 16.6
Littoral Center 146 13.2
Interior North 199 18.1
South 111 10.1
Madeira 75 6.8
Azores 75 6.8
Gender
Male 518 47.0
Female 584 53.0
Age
16–24 years 143 13.0
25–34 years 162 14.7
35–44 years 186 16.9
45–54 years 192 17.4
55–64 years 167 15.2
>65 years 252 22.9
Education
Illiterate 27 2.5
Basic education
1st cycle (age 6–10) 284 25.8
2nd cycle (ages 10–12) 103 9.3
3rd cycle (ages 12–15) 227 20.6
Secondary education 316 28.7
Professional technical education 12 1.1
BA degree 12 1.1
Bachelor’s degree 110 10.0
Postgraduate studies 11 1.0
Employment status
Retired/Pensioner 239 21.7
Unemployed 96 8.7
Housewife/Househusband 40 3.6
Student 93 8.4
Employed 513 46.6
Self-employed 121 11.0
Household (number of people)
1 133 12.1
2 307 27.9
3 303 27.5
≥ 4 359 32.6
Social class
Lower 301 27.3
Lower middle 518 47.0
Middle 171 15.5
Upper/Upper middle 112 10.2
Total 1,102 100
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Greater Porto and Greater Lisbon stated that they did
not go to the dentist or only went for urgent treat-
ment or because of pain (P < 0.01) compared with
other regions. People from higher social classes and
people younger than 45 years of age reported going
more often to the dentist (P < 0.01).
Financial issues (36.7%) and the perception that
visiting the dentist is not necessary (33.3%) were the
main reasons for not going to the dentist (Table 4). In
the 12 months before the questionnaire, 20.8% of the
participants had reduced their number of visits to the
dentist. This reduction was mainly reported by
women (22.5%), people older than 65 years of age
(29.4%), lower social-class individuals (31.2%) and
inhabitants of Greater Lisbon (34.5%). Financial
issues were the main reason for the decrease in visits
(60%). Very few people (0.4%) stated the distance
between their area of residence and the dental practice
as a reason for visiting the dentist less often. In fact,
this variable does not correlate with the frequency of
visits (r = 0.049; P = 0.116).
Finally, 29.3% of the population was aware that
the National Health Service (NHS) provides, in some
way, dental services, and that dentistry is more expen-
sive than other areas of health care/medicine (71.8%).
Accordingly, the majority think that it is important or
very important to facilitate access to this health ser-
vice, either by making it available on the NHS
(97.1%) or by public contributions in the private
sector (93.7%).
DISCUSSION
This research is the first national study conducted in
Portuguese adults on the oral-health habits, beha-
viours, perceptions and reasons for seeking oral health
care, analysing populations living in different regions
of the country. It should be pointed out that all results
refer to responses obtained in the face-to-face survey.
Fieldwork was subjected to rigorous analysis to obtain
a homogeneous distribution throughout the country
and to obtain answers that express the true opinion of
the entire Portuguese population, to be considered as
valid. Therefore, taking into account that sometimes
respondents tend to overestimate their actual beha-
viours, as they are influenced by the social acceptabil-
ity of their responses25, we consider this study’s
results an optimistic view of the current actual situa-
tion.
The social class of the participants was not indicated
by them. It was determined based on the participant’s
education and employment status and thus should be
Table 3 Answers to the survey regarding oral health perceptions, according to the respondents’ characteristics
Difficulty eating and/or drinking Have felt ashamed of their appearance Have felt pain in the teeth and/or gums
n % n % n %
Gender
Male 247 47.7 76 14.7 349 67.4
Female 316 54.1 120 20.5 422 72.3
P 0.033 0.011 0.077
Age
16–24 years 58 40.6 15 10.5 80 55.9
25–34 years 71 43.8 19 11.7 104 64.2
35–44 years 86 46.2 28 15.1 128 68.8
45–54 years 111 57.8 39 20.3 147 76.6
55–64 years 102 61.1 32 19.2 126 75.4
>65 years 135 53.6 63 25.0 186 73.8
P <0.01 0.01 (0.00–0.002)* <0.01
Region
Greater Lisbon 104 51.2 45 22.2 150 73.9
Greater Porto 69 62.7 26 23.6 80 72.7
Littoral North 74 40.4 26 14.2 99 54.1
Littoral Center 62 42.5 24 16.4 109 74.7
Interior North 96 48.2 32 16.1 126 63.3
South 67 60.4 20 18.0 92 82.9
Madeira 57 76.0 4 5.3 62 82.7
Azores 34 45.3 19 25.3 53 70.7
P <0.01 0.012 (0.009–0.015)* <0.01
Social class
Lower 150 49.8 73 24.3 222 73.8
Lower middle 267 51.5 73 14.1 364 70.3
Middle 92 53.8 34 19.9 117 68.4
Upper/Upper middle 54 48.2 16 14.3 68 60.7
P 0.775 0.02 (0.001–0.003)* 0.077
Total 563 51.1 196 17.8 771 70.0
Weighted total 552 50.1 199 18.0 763 69.3
*Chi-square Monte-Carlo simulation.
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interpreted with caution. Nonetheless, the distribution
of this variable is consistent with the data available on
the Portuguese population, which reports that 26.7%
are from the lower social class, 31.0% from the lower
middle social class, 24.9% from the middle social class
and 17.4% from the upper/upper middle social
classes26.
Toothbrushing is a general habit among the Por-
tuguese as 97.6% of our study’s population claims to
brush at least once a day. Accordingly, in 2014, Veiga
et al.27 found that 96.8% of Portuguese adolescents
brushed their teeth at least once a day. Similar results
have been reported in other countries. In Poland, Sko-
rupka et al.28 found that 80% of Polish people older
than 65 years of age brushed their teeth at least once
a day. In New Zealand, Broadbent et al.29 reported,
based on a sample of 32-year-old participants living
in that country, that 96.4% of women and 85% of
men brushed their teeth at least once a day. In the
USA, Liu et al.30, with a sample of 505 adults,
reported that almost 98% had that habit. In Italy,
Villa et al.31, from a sample of postpartum Italian
women, concluded that 99.3% of them brushed their
teeth daily. On the other hand, 72.7% of our sample
of the Portuguese population claimed that they
brushed their teeth twice a day, which is a very good
result compared with other European results32,33 but
still lower than what has been reported34. Other asso-
ciated habits, such as using dental floss and mouth-
wash, were not performed as frequently in Portugal as
they are in other countries30,31. Lower social-class
individuals, older people and men seem to be less
prone to daily toothbrushing. Accordingly, efforts
must be made to improve toothbrushing habits,
focussing mainly on older individuals and less-edu-
cated people, as they are more likely to have poor
oral-hygiene habits.
In Portugal, the loss of permanent teeth is frequent,
as about 70.3% of our sample of the Portuguese pop-
ulation had lost at least one permanent tooth, not
including third molars, and 32.5% had lost more than
six permanent teeth. The exact number of lost teeth
and the conditions that required tooth replacement
are unknown35. However, we can presume that the
loss of more than six permanent teeth causes signifi-
cant changes in the facial and intraoral tissues, thus
compromising mastication and muscle function, as
well as interfering with psychosocial behaviours, and
perhaps with cognitive function7,36. In the present
study, the higher number of teeth lost in women is in
line with the results from other reports7,37. The loss
of all permanent teeth found in 6.4% of our sample
of the Portuguese population confirms the results from
the European Commission Eurobarometer38. The per-
centage of edentulous people older than 65 years of
age, in our sample, was higher (22.6%) than in that
study, but not as high as for Polish people (36%)28.
This percentage is expected to increase with age, as
older people tend to have more dental problems39–41.
This study also revealed that the loss of permanent
teeth, not including third molars, is correlated with
the toothbrushing habit. These results are consistent
with other studies that reported tooth loss as a result
of poor oral-hygiene habits that can result in caries
and periodontal diseases31,42. According to our study,
in Portugal, being older than 65 years of age, being a
woman and from a lower social class seems to
increase the risk of tooth loss.
There is a huge difference between our sample of
the Portuguese population (47.9%) and the European
population in general (31%) regarding people who
replaced lost permanent teeth with a removable pros-
thesis38. As expected, our study showed that the rate
of Portuguese people who had their teeth replaced
(with a removable prosthesis or a fixed dental pros-
thesis) was directly proportional to the number of lost
permanent teeth. This situation might be due to finan-
cial reasons or because of not understanding the rele-
vance of replacing missing teeth, regardless of the
number36.Ghorbani et al.43 found the same results in
Tehran, Iran, where the most frequent behaviour
among lower social-class people was not to replace
teeth.
The analysis of our data regarding self-reported dif-
ficulty eating and/or drinking as a result of problems
in the mouth (50.1%), feeling ashamed of the appear-
ance of their teeth (18.0%) and experiencing tooth-
ache or gingival pain (69.3%) shows that Portuguese
people have more oral problems than the average of
the European population (15%, 16% and 7%, respec-
tively)38. These situations are worse for people older
than 45 years of age. Accordingly, efforts should be
made to promote good oral-hygiene habits among
older persons and persons of lower social classes as
they are more likely to have poor oral-hygiene prac-
tices that lead to poor oral-health.
Almost 50% of the population reported not having
visited a dentist for more than a year. This result might
be related to the economic crisis in Portugal, as well as
the fact that the public health system does not offer
oral health services in most regions of the country.
However, these results are similar to those of the UK,
where 46% of the population do not visit a dentist44.
Thus, costs associated with private services of dentistry
may be the main reason for the high percentage of peo-
ple who had not visited the dentist for more than a
year. According to these results, Portuguese people
older than 45 years of age and men are more likely to
not visiting a dentist for more than a year. This study
also showed that the distance between the area of
residence and the dental practice is not an inhibitor of
visits, which is in line with the idea that Portugal has
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good oral-health coverage regarding dental practices,
as do the majority of European countries38. On the
other hand, it revealed that financial issues and the per-
ception of no need are the most frequent reasons for
not visiting a dentist.
Regarding the options for NHS services or a public
contribution in the private sector for oral health, this
study showed that there is no preference at this time.
However, people have the perception that dentistry is
more expensive than other areas of health care/medi-
cine and that is important to make it more accessible.
Accordingly, it should be noted that the WHO has
stated oral disease as the fourth most expensive
disease to treat9. Considering the results, to increase
the use of dental services in Portugal, the integration
of oral health in the NHS or a public contribution in
the private sector for this area could be considered.
CONCLUSION
Portuguese oral-health habits, as well as the loss of
teeth, are similar to the reported European average.
Nevertheless, signs show that, in Portugal, oral dis-
eases might be more prevalent in adults when com-
pared with the Europeans in general. In particular,
people from a lower social-class and older people
seem to be more prone to having worse oral-health
status and more difficulty in accessing oral health
care. Efforts should be made to promote good oral-
hygiene habits among risk groups. Furthermore, the
Portuguese feel that visits to oral-health professionals
should be partially funded by the public service so
that more people can regularly visit a dentist.
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